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Please find attached the Sugar River Total Maximum Daily Load Study. This report is
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Presently there are no violations of water quality standards in the Sugar River. However,
when the City of Claremont approaches the design capacity of its wastewater treatment facility
(WWTF), their existing NPDES permit limitations may have to be somewhat lower; that is, if the
City continues to discharge to the Sugar River. Another option the City has is to explore the
viability of discharging to the Connecticut River.

For the City’s convenience, we have also provided modeling in the event another business
wishes to occupy the now defunct Coy Paper site. In essence, it gives the City some idea of how
a discharge at Coy Paper would impact their WWTF. ,

Cordially,

ond P. Carter, P.E Adnumstrator
Water Quality/Permits & Compliance Bureau
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EXECUTIVE SUMMARY
BACKGROUND

Section 303 (d) of the Clean Water Act (CWA) requires States to identify those surface
waters for which technology based controls, such as secondary treatment, are not stringent
enough to ensure that surface waters meet their legislated classification and their intended
uses. Section 303 (d) further requires that the Total Maximum Daily Load (TMDL) be
determined for all waterbodies included on the “303 (d) list” of impaired surface waters.

The New Hampshire 1994 303(d) list of impaired waters included dissolved oxygen (DO)

~exceedences of the Sugar River near the Town of Newport. Sampling performed in 1995,
‘however, did not indicate any violations. Although there are no known current violations
of DO standards, results of a Wasteload Allocation (WLA) study of the Sugar River
conducted by the New Hampshire Depariment of Environmental Services (DES) in 1993
indicated the potential for future DO violations downstream of the Coy Paper dam in

~ Claremont. In 1993, point sources downstream of the dam included the Coy Paper

- Company Wastewater Treatment Facility (WWTF) and the Claremont WWTF.

Since the WLA was completed, the Coy Paper Company has gone out of business.
Subsequent modeling, however, indicated that even without Coy Paper discharging, there
is still a potential in the future, for the Claremont WWTF to violate DO standards,
assuming it is discharging at its current secondary effluent limits and plant design flow.
At the present time, the Claremont WWTF is dlschargmg at approximately SO percent of
its design flow and at better than secondary limits. Therefore, although there are no

~ known existing violations of DQ, it was nevertheless decided to conduct a TMDL for the
Sugar River downstream of the Coy Paper dam because of the potential for future DO
violations caused by the Claremont WWTF.

PURPOSE

The primary purpose of this report, is to establish the Total Maximum Daily Load
(TMDL) for DO, for the potentially impaired segment of the Sugar River, and, in
accordance with the CWA, to allocate the maximum daily load among point sources,
nonpoint sources, and a margin of safety MOS).

Another important purpose of this report, was to develop the basis for d:scharge limits for
the Claremont WWTF for the following conditions:

° Option 1 (existing conditions), which assumes that the Coy Paper WWTF
“is not discharging, and

° Option 2 * (possible future conditions), which assumes that the Coy Paper
- Company Facility is bought and resumes discharging.

v




This option is included merely for the convenience of the City. It is believed such information
wourld be useful to the City of Claremont for planning purposes, as it would show the impact that
a new discharge located at the Coy Paper Facility could have on the allowable effluent limits for
the Claremont WWTEF. In essense prior to any new discharge, the City should assess whether the
discharge will impact the WWTF’s permit limitations, and if so, how wonld the wastewater
discharge loading be apportioned between the new discharge and the City. For the purposes of
this study, it was assumed that if the discharge at the Coy Paper WWTF was reactivated, it would
have the same effluent limits as the old Coy Paper NPDES permit. This assumption was simply
Jor illustration purposes only.

Finally, this report also addresses the remaining isolated exceedances of water quality
standards in the Sugar River that were noted on the 1994 303(d) list of impaired waters.

‘METHODOLOGY

- The study area was divided into two reaches for modeling purposes. Reach 1, which

includes the Coy Paper WWTF, extends from the Coy Paper dam downstream to the
Claremont WWTF. Reach 2 includes the segment of the Sugar River from the Claremont
WWTF to the Connecticut River.

The majority of parameters used in the model were based on the 1993 WLA. DO was
modeled for dry and wet conditions. For dry weather modeling, the river flow was set
equal to the 7Q10 low flow. For wet weather modeling the river flow was assumed to be .

“equal to the summer average flow, which is the average daily flow that occurs between

July 1 and September 30. Wet weather modelmg included the poltutant loadmg of

- nonpoint sources such as stormwater.

TMDLs and proposed discharge limits were developed for the 5-day carbonaceous oxygen
demand (CBOD;) and ammonia nitrogen (NH;-N) as both of these pollutants can
significantly reduce the concentration of DO in a receiving water.

Based on modeling, TMDLs were developed for dry and wet weather conditions in both
reaches. Proposed permit limits for the WWTFs were based on the condition which
resulted in the lowest allowable TMDL. ~ ,

Allocation of the TMDLs for CBOD, and NH,-N was conducted for wet weather
conditions. Based on estimated background conditions, foads were allocated among point
sources, nonpoint sources and a margin of safety (MOS) to account for uncertainties in
the modeling. Load allocations were developed for each reach and option investigated in

 this study.

The theoretiéal maximum daily load from nonpoint sources for each option was then




- checked against estimates of existing nonpoint source loads to determine if existing
nonpoint source loads exceed the theoretical maximum daily nonpoint source load.
Existing nonpoint source loads were based on existing land use and estimations of
pollutant concentrations for each land use. ‘

CONCLUSIONS AND RECOMMENDATIONS

= o Based on the assumptions and results of this study, the following conclusions and
recommendations are made;

. The minimum concentration of DO (i.e., the DO sag) occurs in reach 2.

®  The allowable loading of either CBOD; or NH,-N in reach 2 is very dependent on the
loading and concentration of DO in reach 1. Therefore, increasing the loading at the Coy
Paper WWTF reduces the allowable loading which may be discharged from the Claremont
WWTF. This assumes that the existing discharge locations for both WWTFs remain
unchanged.

— ®  Results of dry and wet weather TMDL modeling are shown below. A comparison of totat

| ‘ ‘ maximum daily loads in each reach shows that dry weather conditions control since the
loadings during dry weather (7Q10 low flow) conditions are all less than the

= corresponding loadings during wet weather ( average flow between July 1 and September

A 30) conditions.

Dry Weather Versus Wet Weather TMDLS ©

(1} Option 1 assumes no discharge from the Coy Paper Company and the Claremont WWTF is
discharging at new {more stringent) effluent limits.
' : @) Option 2 assumes the Coy Paper Company is discharging at its 1992 NPDES permit timits,
e _ and the Claremont WWTF is discharging at new (more stringent) efffucnt limits.
3) All loadings shown are dependent on backgro;nrl loadings from the river just upstream of
the specified reach. Background loadings arqi\\ mcluded i the values shown,




Notes:

The proposed allocation of the Wet Weather TMDL for each option and reach are shown

below.

(H
(2)
3)

C))

)
)

Allocation of Loads for the Wet Weather TMDL

Option ] assumes no discharge from the Coy Paper WWTF and that the Claremont WWTF is
discharging at new (more stringent) effluent limits.

Option 2 assumes that the Coy Paper WWTF is discharging at its 1992 permit limits and that the
Claremont WWTF 1s discharging at new (more stringent) effluent limats.

Point source loadings are based on the proposed maximum day permit loadings for the Coy Paper
and/or Claremont WWTFs. The Coy Paper WWTF is located at the beginning of Reach | and the
Claremont WWTTF is located at the beginning of Reach 2.

Nonpoint Source Loadings are equal to the Total TMDL minus the sum of the Point Source Loading
and the Margin of Safety {i.e, NPS = Total - (PS + MOS)}.

The Margin of Safety (MOS) is equal to 10 percent of the Total TMDL

Loadings shown for the Total TMDL are over and above the assumed background loading in the river
upstream of each reach.

A comparison of Existing NPS loads (see table below) to the allocated NPS loadings
presented in the previous table shows that existing NPS loads are well below the allowable
maximum daily NPS load in either reach.

Existing NPS Loads

CBOD, NH;-N CBOD, NH,-N
1bs/day Ibs/day lbs/day Ibs/day

27 9 8 11




Proposed WWTF discharge limits for summer and winter conditions, were developed for
each option, and are shown on the following pages. With regards to these limits, the
following conclusions and recommendations are made: '

. The proposed discharge limits for the Claremont WWTF, for either option, | &=
are more stringent than the City’s current NPDES permit limits which are
based on technology limits for secondary treatment.

. Based on sampling results over the past two years, it appears that the
~ Claremont WWTF can currently meet the proposed summer limits for
CBOD, and NH,-N. This is believed to be primarily due to the fact that
the WWTF is currently treating only 50 percent of it’s design flow.

. The City may have to install a mixer or other means of meeting the
proposed minimum effluent DO concentration of 7 mg/l. If this limit can
not be met, additional modeling should be conducted at lower effluent DO
concentrations. This, however, would result in lower hrmts for CBOD,
and/or NH,;-N. ‘

¢« Asflows to the Claremont WWTF approach the plant’s design capacity,
the City may have to make future improvements to the WWTF to meet the
~ proposed limits. There is a possibility however, that the Claremont WWTF
could continue discharging at its current NPDES permit limits, if it’s '
-discharge was relocated directly to the Connecticut River (downstream of
the Sugar River confluence). Additional modeling would be needed,
however, to confirm this assumption.

. A comparison of options 1 and 2 shows that if the Coy Paper Company is
bought and the discharge is reactivated with effluent limits equal to the old
NPDES permit for Coy Paper, it reduces the allowable effluent limits at the
Claremont WWTF. It is recommended that the City take this into

- consideration if plans are made to reactivate the discharge at the Coy Paper
. Facility. If effluent limits are considered for the discharge at the former
- Coy Paper Company, which are different from those assumed in this study,
additional modeling would have to be conducted to determine new limits
for the Claremont WWTF.

This study also addressed other isolated exceedances of water quality standards in the
Sugar River which were included on the State’s 1994 303(d) list. These included water
quality violations of copper, lead and toxics (based on failure of a Whole Effluent
Toxicity (WET) test of the river water). Sampling was conducted in 1995 to confirm
these exceedances. No violations of copper or lead were found. Failure of WET tests
‘were attributed to a naturally occurring fungus in the river water.




OPTION #1

Proposed WWTF Effluent Discharge Limits

Summer (June 1 - October 31

Coy Paper
(No
discharge)

Claremont

(3.94
MGD) CBOD; 25 28 29

822

954

NH,-N 6.8 8.4

223

276

Winter (November 1 - May 31

Coy Paper —_ — - —_ —_ —
(No
discharge)
Claremont DO No less than 7.0 mg/t
3.94
MGD) CBOD, 25 28 29 822 920 954
NH,-N 11.4 12.3 375 404

Assumes no discharge from Coy Paper




OPTION #2
Proposed WWTF Effluent Discharge Limits

Summer (June 1 - October 31

Flow ¥ 0.9 MGD

Coy Paper
(0,; Ma(g;)) DO No less than 6.0 mg/l

295 300

Claremont DO No less than 7.0 mgh
(3.94
MGD) CBOD;, 19 21 22 624 690 723
NH,-N 6.3 7.4 207 243

Winter (November 1 - May 31

Flow ¥ 0.9 MGD
Coy Paper
(0.9 MGD) DO No less than 6.0 mg/l
BOD, ¥ 295 300

Claremont bO No less than 7.0 mg/l
(3.94
MGD) CBOD, 25 27 28 822 887 921
NH,-N 8.5 9.2 279 302
— =
Notes:

(1) Values are based on the 1992 NPDES pemmit for Coy Paper. CBOD; values used in the model
were assumed equal to 83 % (25/30) of the BOD,
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1.1

SECTION I
INTRODUCTION

BACKGROUND

Section 303 (d) (1) (A) of the Clean Water Act (CWA) requires each state to identify
waters for which secondary or technology effluent limitations are not stringent enough to
meet water quality standards. Further, Section 303 (d) (1) ( C) requires each state to
establish a Total Maximum Daily Load (TMDL), for such waters identified in section 303

OO®. |
In 1994, the Sugar River was included on the New Hampshiref303(d) list of impaired

waters because of isolated exceedances of dissolved oxygen (DO) water quality standards
near the Town of Newport. A copy of the State’s 1994 303(d) list is provided in Appendix
A. Sampling performed in 1995, however, did not verify any DO violations. Although
there are no known current violations of DO standards, results of a Wasteload Allocation

- (WLA) study of the Sugar River conducted by the New Hampshire Department of

1-2

Environmental Services (DES) in 1993 indicated the potential for future DO violations
downstream of the Coy Paper dam in Claremont. In 1993, point sources downstream of
the dam included the Coy Paper Company Wastewater Treatment Facility (WWTF) and
the Claremont WWTF.

Since the 1993 WLA was completed, the Coy Paper Company has gone out of business.
Subsequent modeling, however, indicated that even without Coy Paper discharging, there
is still a potential, in the future, for the Claremont WWTF to violate DO standards,
assuming it is discharging at its current secondary effluent limits and plant design flow.
At the present time, the Claremont WWTF is discharging at approximately 50 percent of
its design flow and at better than secondary limits. Therefore, although there are no
known existing violations of DO, it was nevertheless decided to conduct a TMDL for the
Sugar River downstream of the Coy Paper dam because of the potential for future DO
violations caused by the Claremont WWTF.

PURPOSE / OBJECTIVES

The purpose of this report is to accomplish the following three objectives:

1) To establish the Total Maximum Daily Load (TMDL) that the Sugar River can
assimilate without violating DO water quality standards, and, in accordance with
the CWA, to allocate the TMDL among pomt sources, nonpoint sources, and a

margin of safety (MOS).

(2) To develop preliminary discharge limits for the Claremont WWTF, based on the
results of the TMDL process, for the following conditions:

I-1




3)

. Option 1 (existing conditions), that is the Coy Paper WWTF is not
discharging, and , ‘

. Option 2 * (possible future conditions), which assumes that the Coy
Paper Company Facility is bought and resumes discharging.

* It is believed such information would be useful to the City of
Claremont for planning purposes, as it would show the impact
that a discharge located at the Coy Paper Facility could have on
the allowable effluent limits for the Claremont WWTE. For the
purposes of this study, it was assumed that if the discharge at the
Coy Paper WWTF was reactivated, it would have the same :
effluent limits as the old Coy Paper NPDES permit. In short, the
City should be aware that a discharge at Coy Paper WWTF may
impact their WWTF discharge permit, and that they should look
at how the wastewater loadings could be apportioned between the
new discharger and their WWTF.

To address the remaining isolated exceedances of water quality standards in the
Sugar River that were noted on the 1994 303(d) list of impaired waters. As shown
in Appendix A , these include occasional water quality violations of copper, lead,
and toxics (based on failure of Whole Effluent Toxicity (WET) tests of the river
water). ;
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SECTION II
STUDY AREA

2.1 WATERSHED CHARACTERISTICS

General: The Sugar River is approximately 27 miles long and is located in the
Connecticut River Basin. As shown on Figure II-1, the Sugar River originates at the outlet of
Lake Sunapee and flows through the towns of Sunapee, Newport and the City of Claremont
~where it discharges to the Connecticut River. The Sugar River has a total drainage area of

-approximately 275 square miles and a total change in elevation, from Lake Sunapee (1,092 feet)
to the confluence of the Connecticut River (290 feet), of about 802 feet.

: Dams: There are numerous dams in the Sugar River waIershed which serve to regulate

flow in the river. Of the 31 reported dams, 16 are active and 15 are classified as inactive, which
means that the dams are breached or in ruins and water is not impounded. Major dams along the
main stem of the Sugar River, include the following:

Lake Sunapee Dam - Sunapee
Wendall Marsh Dam - Sunapee

Sugar River Mill Dam - Newport
Monadnock Mills Dam - Claremont
Claremont Paper Co. Dam - Claremont
Woolen Mill Dam - Claremont

Coy Paper Co. Dam - Claremont

Land Use: The magonty of the Sugar River watershed is rural. The banks of the river
mamly consist of forested land with a scattering of houses, farms, and cleared areas, except where
the river flows through the City of Claremont. An estimate of the percentage of various land uses
in the Sugar River watershed, based on land use maps prepared by the DES Geographic
Information System (GIS), is presented below:

. 87% rural - (i.e. forested and undeveloped)
J 10% active agriculture
. 3% urban

2.2  POTENTIAL POINT SOURCES OF POLLUTION

As shown on Figure II-1 and, as summarized in the list below, there are six wastewater
treatment facilities located on the Sugar River, all of which represent potential point sources (PS)
of pollution. Three of the wastewater treatment facilities are municipal and three are industrial.
A copy of the effluent limits from the NPDES permit for each facility is provided in Appendix B.




The Sunapee WWTE, is an oxidation ditch WWTF with a design capaclty
of 0.64 MGD

The Newport WWTF, is an aerated lagoon WWTF with a design capacity
of 1.30 MGD.

The Claremont WWTF, is an actlvated sludge WWTF with a design
capacity of 3.94 MGD.

The Dorr Woolen WWTF, located in Newport, NH, is an industrial
WWTF with a design capacity of 1.0 MGD.

The Strum Ruger WWTF, is an industrial facility in Newport, NH, which
discharges non-contact cooling water to the Sugar River and has a design
capacity of approximately 1.0 MGD.

The Coy Paper Co. WWTF, is located in Claremont, NH, and, in 1992,

had a permitted design flow of approximately 1.0 MGD. As previously
mentioned, this facility is not currently discharging because the Coy Paper
Company has gone out of business. In the future, however, there may be a
possibility that the Coy Paper Company could be bought and the discharge
located at this site could be reactivated, thus the reason this option was
studied.

2.3 POTENTIAL NONPOINT SOURCES (NPS) OF POLLUTION

Nonpoint Pollution is generated from diffuse sources rather than a single point source discharge.
Nonpoint Source (NPS) Pollution can enter a surface water via the groundwater or as runoff
when it rains. Examples of potential nonpoint sources of pollution are given below:

Stormwater runoff’
-Construction
Agriculture
Landfills and Junkyards
Silviculture
Septage and subsurface dlsposal systems
Storage tanks
Hydromodification

This study focused primarily on NPS pollution from stormwater runoﬂ' As stormwater washes
over land pollutants from lawns, parking lots, cify streets, farm fields, or construction sites, are
conveyed to the receiving water. As will be explained later in the section entitled

~ “Methodology”, estimates of NPS pollutant loadings from stormwater were based on local

II-2




literature values of pollutant concentration for various land uses.
2.4 FOCUS AREA OF THE TMDL

As shown on Figure II-1, the focus area of this TMDL is from the Coy Paper dam in
Claremont, downstream to the confluence of the Sugar River with the Connecticut River. As
mentioned in Section 1.1, this river segment was selected because it is where modeling predicted a
potential for future DO violations when the Claremont WWTF reaches its design flow and
discharges at secondary limits.

II-3
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Figure 1I-1 _
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3.1

3.2

SECTION III
METHODOLOGY

OVERALL APPROACH
The overall approach used to complete this study is presented below:

Select a dissolved oxygen model
Determine river reaches
Select model input for dry and wet weather TMDL modeling
Establish acceptable target DO values for TMDL modeling
- Allocate the wet weather TMDL among point , nonpoint sources, and a
margin of safety.
. Develop preliminary discharge limits for the Claremont WWTF.

* . & a .

Each of the above steps is discussed in the following sections.

DISSOLVED OXYGEN (DO) MODEL

The use of mathematical models to determine the concentration of DO in a river began in
the 1920s. The model selected for this TMDL study was EPA’s dissolved oxygen deficit
model (Ref. #11). The model is shown below which accounts for the effects of ]
reaeration, carbonaceous and nitrogenous oxygen demand, photosynthesis, respiration as

well as sediment oxygen demand.

DO MODEL EQUATION

D= Doe™ +[Kd/(Ka - Kd)J(Lo - Lrd/Kd)(e** - ¢**) + [Kn/(Ka -
~ Kn)](No - Nrd/Kn)(e*™ - ¢ *) + [(R + Sb + Lrd + Nrd - P)/Ka](1-
e’ |

Where:
D - DO deficit at a specified location  (mg/l)
mitial DO deficit (mg/)
reaerationrate (1/day)
..rate of decay of CBOD (1/day)
initial uitimate CBOD (mg/1)
mass rate of CBOD entering reach per unit volume of river water (mg/1/day)
initial ultimate NBOD (mg/)
decay rate of NBOD  (1/day)
mass rate NBOD entering reach per unit volume of river water (mg/l/day)
oxygen utilization rate due to respiration’ (mg/l/day)
oxygen production rate due to photosynthesis (mg/1/day)
sediment oxvgen demand (mg/l/day) ,

1 (| SO O | B (| R 1 B

2V RZEZEC ALY
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3.3

3.4

Parameter values used as model input for this study, and the rational for their selection,
are presented in Section 3.4.

REACHES

The assimilative capacity of a river varies with the size and characteristics of each reach of
the river. Reaches are defined between all major point loads or whenever the river
geometry, hydraulic conditions or biochemical processes are expected to change
significantly.

Modeling for this study focused on the area downstream of the Coy Paper dam as this was
the segment of the river where modeling predicted the potential for future DO violations.
It was not considered necessary to start further upstream because of the dam serves to
enhance the assimilative capacity of the river. Furthermore, the 1993 WLA showed that
the impact of upstream WWTFs did not extend down to the Coy dam.

Similar to the 1993 WLA | the area downstream of the Coy Paper dam was divided into
two reaches. Reach 1 is approximately 0.24 miles long and extends from the Coy Paper
WWTF to just upstream of the Claremont WWTF. Reach 2 is approximately 1.55 miles
long and is from the Claremont WWTF to the Connecticut River confluence. A
description of the reaches and other information needed for the TMDL is provided in
Table ITI-1. A schematic of the reaches is shown in Figure III-1.

Table 111-1
Reach Characteristics

Coy Paper Dam to
Claremont WWTF

Claremont WWTF 1.55 0.03 3.30 0.57
to Connecticut River

MODEL INPUT FOR DRY AND WET WEATHER TMDL
MODELING

Values used as model input for dry and wet weather TMDLs are presented in Tables

IT1-2, I1I-3 and III-4. Tables I1I-2 and I1I-3 show the dry weather model input for summer and
winter conditions for options 1 and 2.  As discussed in Section 1.2, option 1 assumes that only
the Claremont WWTF is discharging while option 2 assumes that both the Coy Paper WWTF and
the Claremont WWTF are discharging.

I11-2
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Figure lll-1
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As will become evident, most parameters are based on the values used in the 1993 WLA
Study which modeled the majority of the Sugar River from the outlet of Lake Sunapee to it’s
confluence with the Connecticut River. Copies of pertinent sections of the 1993 WLA are
provided in Appendix H.

The 1993 WLA study included extensive field measurements and water quality sampling
which was used to calibrate and verify the DO model. In most cases, the parameters used for dry
weather are the same as the model run in the 1993 WLA for 7Q10 low flow conditions. Similarly
most of the wet weather model parameters are also based on the 1993 WLA. However, for wet
weather, the calibrated model based on sampling conducted on June 23 and 24, 1992 was used,
because the flow on that day (120 cfs) was very close to the flow used to model wet weather
conditions (153 cfs). This is further discussed below.

Upstream River Conditions (UPFIDW, UPDO, UPCBOD, UPNBOD):

UPFLOW: The upstream flow for reach 1 for dry weather modeling was assumed to be
equal to the 7Q10 low flow of 39.9 cfs, which is the average river flow over seven
consecutive days that is not exceeded more than once every 10 years on the average. It is
based on data from the USGS gage on the Sugar River in West Claremont. The flow at
the gage was prorated by drainage area to derive the 7Q10 flow for reach 1. The
UPFLOW value for reach 2 is equal to the UPFLOW value for reach 1 plus the
DISCHARGE FLOW for reach 1.

For wet weather modeling, the upstream flow for reach 1 was set equal to the summer
average flow, which is the average daily flow which occurs in July, August and
September.  The value of 149 cfs was also based on flow data from the gage in West
Claremont, which was then prorated by drainage area. Calculations are shown below:

Summer Average flow at West Claremont gage: 149cfs
Drainage area to West Claremont gage 270 sm

Yield = 0.556 cfs/sm
Drainage area to reach 1 : 270.95 sm

[/t

Summer Average flow at reach 1 = 270.95x0.556 =150.64 cfs

- UPDO: Dry and wet weather background river DO concentrations for reach 1 were |
based on the 1993 WLA study. As part of the 1993 WLA, sampling was conducted just
downstream of the Coy Paper Dam. The dry weather UPDO value is the same as that
used in the 1993 WLA for 7Q10 conditions. - The UPDO value for wet weather was based

- on the measured percent saturation in the 1993 WLA, on June 23, 1992, when the river

- flow was close to the summer average flow. UPDO values for reach 2 were set equal to
the theoretical DO at the end of reach 1, based on modeling.
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UPCBOD and UPNBOD: Dry and wet weather background conditions for reach 1 were
obtained from the 1993 WLA study. UPCBOD and UPNBOD values for dry weather
were based on 1993 WLA, 7Q10 model runs. Reach 2 UPCBOD and UPNBOD values
were set equal to the model values at the end of reach 1. UPCBOD and UPNBOD values
for the wet weather condition were based on calibrated model runs for June 23-24, 1992.

Dnscharger Parameters (FLOW, DO, UCBOD, NBOD):
FLOW: Flows used for the Claremont WWTF and the Coy Paper WWTF, were based on

the design ﬂows used in the most recent NPDES permit for each facility (see Appendlx
B).

DO As part of the 1993 WLA study, the effluent from the Claremont WWTF and Coy

Paper WWTF were sampled. When modeling reach 1, the concentration of DO (mg/1)
from the Coy Paper WWTF was set to 6.0 mg/l. Since the Claremont WWTF will need
stricter effluent limits, when discharging at their design flow, the DO of the effluent was
set equal to 7.0 mg/l.

UCBOD: As shown in Appendix B, Coy Paper’s NPDES permit includes a limit for BOD,
and not CBOD;. Based on federal technology limits for secondary treatment, CBOD, was
assumed to be equal to 83% (25/30) of BOD,. To convert from CBOD, to UCBOD,
CBOD; values were multiplied by 1.6. UCBOD values for the Claremont WWTF were
adjusted in the model until the minimum desired DO level was achieved.

NBOD: NBOD values were based on NH;-N concentrations multiplied by 4.57, which
represents the amount of oxygen needed to oxidize 1 mg/l of NH,-N to nitrate (NO;). In
addition to exerting an oxygen demand, NH,-N can also be toxic to aquatic life.
Therefore, the maximum NBOD concentration for either the Coy Paper WWTF or the
Claremont WWTF, was based on the State Water Quality Standards for NH,-N (which is
temperature dependent), and the dilution factor. The equations used to calculate the
allowable effluent concentration of NH,-N based on toxicity is shown below. Results are
presented in Table HI-5 which shows the maximum allowable effluent concentration of

" NH,-N (base on chronic toxicity) and NBOD for the Coy Paper and Claremont WWTFs

for warm (25° C) and cold (15° C) temperatures.

= Qr + Qp) /Qp] * .90
Maximum effluent NH;-N = D F. x WQS for NH;-N
~ Where:
DF. = difution factor with 90% of assets
Qr = river flow
Qp = WWTF flow
WQS = Water Quality Standard
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Table I11-2
Model Input for Dry Weather TMDL

Option #1 (Temperature =23°C)
Upstream Conditions Ka - 1/day 2.1 10.6
7Q10 Flow - cfs 399 399 Kd - 1/day 7.0 24
UP DO - mg/t 79 * Kn - 1/day 0.5 2.1
UP UCBOD- mg/1 3.0 * R - mg/l/day 0.085 0.05
UP NBOD - mg/ 1.1 * P - mg/V/day 0 0
Discharge conditions Coy Claremont Saturation Cs - mg/1 8.16 8.16
Discharge flow - cfs NIO 6.10 River Velocity - fps 0.47 0.51
Discharge DO - mg/1 NIO 7.0 Sb or SOD - mg/l/day 0 0
Discharge UCBOD - mg/l NIO bl Starting mile 1.79 1.55
Discharge NBOD - mg/l NIO . Ending mile 1.55 0

Option #]1 (Temperature =15°C

Upstream Conditions Ka - 1/day 1.66 84
7Q10 Flow - efs 399 399 Kd - 1/day 5.56 1.91
UP DO - mgf 9.65 * Kn - 1/day 032 1.67
UP UCBOD- mg/1 3.0 * R - mg/V/day 0.085 0.05
UP NBOD - mg/l 1.1 * P - mg/Vday 0 0
Discharge conditions Coy Claremont Saturation Cs - mg/1 9.964 9.964
Discharge flow - cfs NIO 6.10 River Velocity - fps 047 0.51
Discharge DO - mg/l NIO 7.0 Sb or SOD - mg/l/day 0 0
Discharge UCBOD - mg/l NIO *e Starting mile 1.79 1.55
Discharge NBOD - mg/l NIO i Ending mile 1.55 0

Notes:

NIO = Not in Operation
* = Value was based on model values at the end of reach 1.

* * = Value was adjusted until the model predicted the desired minimum DO.
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Table 111-3
Model Input for Dry Weather TMDL

Upstream Conditions Ka - 1/day 2.1 10.6
7Q10 Flow - cfs 399 41.29 Kd - 1/day 7.0 24

UP DO - mg/l 79 . Kn - 1/day 0.5 21
UP UCBOD- mg/l 30 * R - mg/l/day 0.085 0.05

UP NBOD - mg/l 1.1 . P - mg/l/day 0 0
Discharge conditions Coy Claremont Saturation Cs - mg/1 8.16 8.16
Discharge flow - cfs 1.39 6.1 River Velocity - fps 0.47 0.51

Discharge DO - mg/l 6.0 7.0 Sb or SOD - mg/l/day 0 0
Discharge UCBOD - mg/1 53 ** Starting mile 1.79 1.55

‘ Discharge NBOD - mg/l 9.0 bl End'gi mile 1.55 0

O tlon #2 Tem erature = 1‘5° C)

Upstream Conditions Ka - 1/day 1.66 84

7Q10 Flow - cfs 399 4129 Kd - 1/day 5.56 1.91

UP DO - mg/l 9.65 * Kn - 1/day 0.32 1.67

UP UCBOD- mg/1 3.0 * R - mg/Vday 0.085 0.05
UP NBOD - mg/] 1.1 * P - mg/V/day 0 0

Discharge conditions Coy Claremont Saturation Cs - mg/] 9.964 9.964

Discharge flow - cfs 1.39 6.1 River Velocity - fps 047 0.51
Discharge DO - mg/] 6.0 7.0 Sb or SOD - mg/Vday 0 0

Discharge UCBOD - mg/] 53 ** Starting mile 1.79 1.55
Discharge NBOD - mg/l 9.0 ** End'mg mile 1.55 0

Notes:

* = Value was based on model values at the end of reach 1.
* * = Value was adjusted until the model predicted the desired minimum DO.
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Table 111-4
Model Input for Wet Weather TMDL

Temperature = 25° C)

.......  Reach#2 | Parameter
Upstream Conditions
7Q10 Flow - cfs 150.64 153.54
UP DO - mg/l 73 *

UP UCBOD- mg/l 3.0 * R - mg/V/day 0.085 0.05

UP NBOD - mg/l 0.5 * P - mg/l/day 0 0
Discharge conditions Saturation Cs - mg/l 8.16 8.16
Discharge flow - cfs 2.9 8.28 River Velocity - fps 0.91 0.92

Discharge DO - mg/l 7.0 7.0 Sb or SOD - mg/l/day 0 0
Discharge UCBOD - mg/l ** ** Starting mile 1.79 1.55

Discharge NBOD - mg/l ** ** Ending mile 1.55 0

Notes:
* = Value was based on model values at the end of reach 1.
* * = Value was adjusted until the model predicted the desired minimum DO.

Table I11-5
Discharge Values for Maximum Ammonia and NBOD

The NBOD values used in the model were DO controlled and were well below the
maximum values shown in Table III-5, which we